PLANT MORPHOLOGY
The plant's height may reach up to 25 m. The root is straight and the trunk is rounded with lush branch [ Figure 1a ]. The leaf shape is elliptical with length ranging from 5 to 15 cm and width ranging from 3 to 8 cm [ Figure 1b ]. The base and the end of the leaf are pointy. The upper part of the leaf is dark green with lighter green on the lower part. The leaf petiole is about 0.5-1 cm. The white-colored flowers are small with fragrance [ Figure 1c ]. The fruit is round with a diameter of 8-9 mm. The unripe fruit is green in color [ Figure 1d ], and the ripe fruit [ Figure 1e ] is dark red in color. The brown-colored seed is round with a diameter of 1 mm.
CHEMICAL PROFILES
Several studies have revealed the phytochemical components of S. polyanthum, but majority of these studies focused on the leaf part of the plant. A preliminary phytochemical screening study conducted by Kusuma et al. 11 revealed that the leaves and unripe fruits of S. polyanthum contain carbohydrates, tannins, alkaloids, steroids, triterpenoids, and flavonoids, while the ripe fruits contain saponins, carbohydrates, tannins, alkaloids, triterpenoids, and flavonoids. In fact, several studies have quantified the total phenolics and total flavonoids in various types of extracts from barks and leaves of S. polyanthum. Lelono et al. 4 found that methanolic-water extract from S. polyanthum bark had the greatest total phenolic content (TPC) in comparison with both methanolic and water extracts, when measured as catechin and gallic acid equivalents. On the contrary, methanolic extract from S. polyanthum bark exhibited the highest total flavonoid content (TFC), when measured as rutin and flavonol equivalents in comparison with methanolic-water and water extracts. When the TPC of S. polyanthum leaves was compared with that of S. polyanthum barks from previous studies, the TPC of the former 12, 13 was found lower than the latter. 4 Caffeic acid, gallic acid, 13 and 4-allyl-1,2-dihydroxybenzene (hydroxychavicol) 2 were the three phenolic compounds previously identified in S. polyanthum leaves. Instrumental analyses using highperformance liquid chromatography and liquid chromatography mass spectrometry showed the presence of both caffeic acid and gallic acid in the methanolic extract of S. polyanthum leaves; 13 meanwhile, hydroxychavicol was isolated via bioassay-guided fractionation of ethyl acetate layer from the hydroalcoholic extract of S. polyanthum leaves for lipase inhibitory action. 2 Three hydroxyl benzoic acid derivatives (1) 3,4,5-trihydroxy benzoic acid (gallic acid), (2) 4-hydroxy-3-methoxy benzoic acid, and (3) 4-hydroxy-3,5-dimethoxy benzoic acid were identified from fractionation of the methanol-water extract of S. polyanthum leaves. 7 Compounds 1-3 have basic phenolic structure with benzoic acid moiety; however, only compounds 2-3 have alpha-glucosidase inhibitory activity, a key enzyme for type 2 diabetes. Other than that, squalene, a triterpenoid, was detected by using gas chromatography-mass spectrometry analysis on methanol 14, 15 and n-hexane 15 extracts of S. polyanthum leaves. Hamad et al. 15 have also identified n-hentriacontane, a long chain alkane hydrocarbon, a major volatile compound in n-hexane extract of S. polyanthum leaves. Another major compound found in ethanolic extract of S. polyanthum leaves is phytol, an acyclic diterpene alcohol. 16 A recent study by Rahim et al. 17 also detected the presence of these two compounds (squalene and phytol) in various types of S. polyanthum leaf extracts (n-hexane, ethyl acetate, and methanol). The major composition of these three extracts is sesquiterpenes, but other components such as other types of terpenes (monoterpenes, diterpenes, and triterpenes), phenolics, aldehydes, hydrocarbons, and fatty acids were also identified. The same study also highlighted the presence of some bioactive compounds with varying pharmacological activities such as hentriacontane (anti-inflammatory), palmitic acid (anti-inflammatory and antibacterial), nerolidol (antiinflammatory, antinociceptive, antifungal, and antiulcer), linalool (antibacterial, anti-inflammatory, antidiabetic, and hepatoprotective), α-pinene (anti-inflammatory, antibacterial, and hypotensive), α-tocopherol and β-tocopherol (antioxidant), as well as the two major compounds, squalene (antioxidant, antitumor, and chemopreventive effect), and phytol (anti-inflammatory, anticancer, antimicrobial, antioxidant, and antinociceptive). 17 A latest isolation study by Setyawati et al. 18 to find skin-whitening compound managed to isolate four compounds from methanolic extract of S. polyanthum leaves; the first compound was identified as 1-(2,3,5-trihydroxy-4-methylphenyl)hexane-1-one; the second compound was identified as 1-(2,3,5-trihydroxy methylphenyl)octane-1-one; and the third compound was identified as (4E)-1-(2,3,5-trihydroxy-4-methylphenyl)decan-1-one. These three compounds are novel, while the fourth isolated compound was 1-(2,3,5-trihydroxy-4-methylphenyl)decan-1-one, a known compound. Compounds 1-4 significantly decreased melanin biosynthesis and were able to inhibit tyrosinase, two important properties for skin whitening. Other than analysis on the crude extract, there are also ongoing researches on the identification of volatile compounds from the essential oil of S. polyanthum leaves. Hydrodistillation of S. polyanthum dried leaves produced essential oil with major composition of α-pinene, octanal, and α-caryophyllene. 19 Another recent study had identified few major constituents in the essential oil of S. polyanthum leaves such as cis-4-decanal, 1-decyl aldehyde, and capryl aldehyde. 20 In addition, few bioactive compounds from terpene group such as α-humulene, α-copaene, α-selinene, α-zingiberene, β-caryophyllene, and caryophyllene oxide were among the identified compounds in the essential oil of this plant. Phytochemical components in the extract and essential oil of S. polyanthum leaves are shown in Table 1 .
NUTRITIONAL CONTENT
The nutritional aspect of S. polyanthum is also an important aspect to be studied as the leaves are edible and regularly being incorporated in local Malay dishes. Karim et al. 21 had determined the content of Vitamins (B2, B3, and C) in S. polyanthum leaves. It was found that every 100 mg of dry powder of S. polyanthum leaves contains 1.24 mg riboflavin (Vitamin B2), 0.58 mg niacin (Vitamin B3), and 0.40 mg of ascorbic acid (Vitamin C), with the total vitamin content of 2.22 mg. 21 The human body requires vitamins in trace amount in order to maintain normal physiological functions; therefore, deficiencies of vitamin may lead to various detrimental consequences such as scurvy due to the lack of Vitamin C and pellagra for niacin deficiency.
TOXICOLOGICAL ASPECTS
Investigation on the toxicological aspect is another integral issue in evaluating the potential of any phytomedicine. Kusuma et al. 11 previously conducted a cytotoxicity test using brine shrimp (Artemia salina) larvae. The test usually serves as a preliminary assessment assay in evaluating the potential toxicity of a plant extract prior to toxicity evaluation in higher animals. Kusuma et al. 11 reported that the ethanol extract of S. polyanthum leaves has LC 50 (lethal concentration that causes 50% morbidity in total brine shrimp larvae) of more than 1000 μg/ml. An extract was considered as practically nontoxic if the LC 50 in brine shrimp lethality test was more than 500 μg/ml. 22 Therefore, the leaf extract was considered as non- toxic. The test also indicated the safety of fruits because the study also revealed the LC 50 of more than 1000 μg/ml for unripe fruits and 747.45 μg/ml for ripe fruits. 11 Perumal et al. 12 tested the cytotoxicity of S. polyanthum leaf extracts on normal Vero cell lines which were derived from the kidney of African green monkeys using 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay. The colorimetric MTT assay determines the viability of cells reflected by the action of succinate dehydrogenase enzyme on yellow tetrazolium dye, the MTT. The formation of insoluble purple formazan salts indicates the number of viable cells present. This study showed that the inhibitory concentration of S. polyanthum leaf extract that caused 50% (IC 50 ) of cytotoxicity of Vero cell lines was 53.50 μg/ml. 12 Therefore, the extract was noncytotoxic because it has IC 50 value of more than 20 μg/ml. 23 Another MTT assay of methanolic extract of S. polyanthum leaf at a concentration of 25-200 μg/mL has also been tested on B16 melanoma cells for 72 h. 18 Even at the highest concentration of 200 μg/mL, the methanolic extract of S. polyanthum leaves showed high cell viability.
PHARMACOLOGICAL PROPERTIES
The pharmacological properties of the ripe and unripe fruits, the barks, and mostly the leaves of S. polyanthum were widely studied. Currently, S. polyanthum leaves were reported to have antioxidant, antidiabetic, antimicrobial, antihypertensive, antitumor, antidiarrheal, acetylcholinesterase inhibitory, and lipase inhibitory activities. A summary of these pharmacological properties is outlined in Table 2 .
Antioxidant
Plant is one of the rich sources of antioxidant; it can scavenge free radicals, which is known to contribute in the development of cancer and atherosclerosis by inducing oxidative damage to lipids, proteins, and nucleic acids. Enormous antioxidant studies have been conducted on various parts of S. polyanthum including the leaves, the ripe and unripe fruits, as well as the bark. The most commonly employed method was using the diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay, [27] [28] [29] followed by other methods such as ferric-reducing assay (FRAP), 10, 26, 27 beta carotene bleaching assay, 7,12,25 and 2,2-azino-bis(3-ethylbenzothiozoline-6-sulphonic acid) cation radical scavenging (ABTS) assay. 27 Majority of antioxidant studies on this plant have focused on the leaf parts which were extracted by using various solvents from various ranges of polarity. Aqueous extract of S. polyanthum leaves exhibited relatively high DPPH radical scavenging activity as compared to the other 24 tested plant extracts. 10 Ethanolic extract of S. polyanthum leaves at 50 and 100 ppm exhibited good DPPH radical scavenging activity of 82.00% and 83.00%, respectively, as compared to 95.00% radical scavenging activity by ascorbic acid as the reference compound. 24 .09, 13 and 21.24 ± 1.14 μg/ml 24 for methanolic extracts of S. polyanthum leaves. In a few more comprehensive studies that compared the level of antioxidant activity of leaf extracts, methanolic extract has exhibited the strongest DPPH scavenging activity, followed by water, petroleum ether, and chloroform extracts. 27 Another study has similarly shown that the methanolic extract had the highest antioxidant activity, followed by ethyl acetate, dichloromethane, and hexane extracts. 28 A latest study also supported this whereby the authors found that methanolic extract has highest antioxidant activities compared to ethyl acetate and hexane extracts. 29 Other than DPPH assay, the FRAP assay is another common assay to demonstrate the antioxidant activity of an extract/compound. Wong et al. 10 had shown that aqueous extract of S. polyanthum leaves exhibited relatively strong ferric ion-reducing activity as compared to the other 24 tested plant extracts. Later studies compared the ferric ion-reducing activity of different types of S. polyanthum leaf extracts. Ethanolic (50%) extract of S. polyanthum leaves was found to have higher reducing capability compared to water and hexane extract. 26 In agreement with that, another study using similar assay showed that methanolic extract of S. polyanthum leaves had the greatest reducing power followed by water, chloroform, and petroleum ether extract. 27 The less common antioxidant studies tested for S. polyanthum leaf extract were using β-carotene/linoleic acid bleaching and ABTS assay. Previous researches using β-carotene/linoleic acid bleaching assay have shown that the methanolic 12 and water 25 extracts of S. polyanthum leaves exhibited almost similar antioxidant activity as compared to the reference synthetic antioxidant compound, the butylated hydroxytoluene. 12, 25 Similarly, ABTS assay proved that methanolic extract of S. polyanthum leaves also has the highest antioxidant capacity, followed by chloroform extract, water extract, and petroleum ether extract. 27 Altogether, the findings of DPPH, FRAP, and ABTS assays indicated that the antioxidant compounds of S. polyanthum leaves were more concentrated in polar solvents. Besides leaves, the ripe and unripe fruits of S. polyanthum were also tested and both showed very good antioxidant activity compared to ascorbic acid as the reference compound. 11 The ripe and unripe fruits of S. polyanthum at 100 ppm possess 90.00% and 88.00% DPPH radical scavenging activity as compared to 95.00% DPPH radical scavenging activity of ascorbic acid. 11 Not only fruits, but also the bark of this plant was also tested for antioxidant activity. The methanolic, methanolic-water, and the water extracts of S. polyanthum bark exhibited DPPH scavenging activity with EC 50 value of 0.34 ± 0.16, 0.18 ± 0.04, and 0.35 ± 0.11 mg/ml, respectively. 4 Meanwhile, by using hydrogen peroxide scavenging method, the methanolic, methanolic-water, and the water extracts of S. polyanthum bark exhibited hydrogen peroxide radical scavenging activity of 28.00 ± 0.54%, 15.00 ± 4.22%, and 74.00 ± 0.53%, respectively. 4 In the meantime, by using β-carotene bleaching assay, the methanolic, methanolic-water, and the water extracts of S. polyanthum bark exhibited protection from β-carotene bleaching with percentages of 76.43 ± 0.91%, 85.72 ± 0.57%, and 74.33 ± 0.53%, respectively. 4 
Antidiabetic
Diabetes mellitus is one of the most prevailing metabolic disorders with complications such as nephropathy, retinopathy, impotency, stroke, and heart attack. 42 Patients with diabetes usually suffer from hyperglycemic condition as a consequence of insufficient insulin secretion or excessive glucagon secretion and even insulin resistance.
1,7 In a preliminary survey conducted among diabetic outpatients attending Health Community Centre Sering in Medan, Indonesia, it was noted that the most commonly used herb as a traditional remedy for diabetes mellitus was S. polyanthum (57.1%).
1
An intraperitoneal glucose tolerance test on normal Sprague Dawley (SD) rats has shown that petroleum ether, chloroform and methanolic extracts of S. polyanthum leaves did not significantly alter the normal rat's glucose tolerance. 1 In an acute hypoglycemic test on nondiabetic rats, administration of methanolic extract of S. polyanthum leaves at dosages from 125 mg/kg to 1 g/kg did not significantly reduce blood glucose level of nondiabetic rats.
14 However, in both alloxan- 7, 30 and streptozotocin-1 induced diabetic rats, S. polyanthum leaf extract was shown to significantly lower blood glucose levels of these two diabetic rat models. Lelono 7 had shown that 21-day daily treatment with aqueous extract of S. polyanthum leaves at doses of 100, 200, and 300 mg/kg significantly reduced the blood glucose levels of alloxan-induced diabetic rats. In fact, Pharmacognosy Journal, Vol 11, Issue 2, Mar-Apr, 2019 Single-dose administration of methanolic extracts of leaves (1.00 g/kg) significantly reduced the blood glucose level in streptozotocin-induced diabetic rats after 7 h of administration 1
Methanol
Repeated dose (twice daily) administration of the leaves methanol extract at 250, 500 and 1000 mg/kg has significantly reduced the fasting blood glucose levels of streptozocin-induced diabetic rats after 6 days Leaves methanol extract inhibited glucose absorption from the intestine and significantly increased glucose uptake in muscle tissue Autonomic nervous system receptors with the mediation of nitric oxide was suggested to be partly involved in causing the reduction in blood pressure 9
Water and methanol leaves extract at concentrations ranging from 0.1 to 10 mg/ml caused significant vasorelaxation on the isolated thoracic aorta rings from WKY and SHR Autonomic nervous system receptors with the mediation of nitric oxide was suggested to be partly involved in causing the vasorelaxation effect
31
Single dose of leaves water (2.50 and 3.00 g/kg) and methanol (2.00, 2.50 and 3.00 g/kg) extracts caused significant reduction in blood pressure of SHR rats, but not in WKY rats when acutely administered Leaves methanol extract (2.50 g/kg) caused significant reduction in blood pressure of SHR rats after 2-week of administration, but the significant antihypertensive effect was observed after 3-week of administration for leaves water extract (2.50 g/kg) the onset for the antidiabetic effect can be seen as early as 7 days of treatment in alloxan-induced diabetic rats when treated with aqueous extract of S. polyanthum leaves at 200 mg/kg. 30 In a different diabetic rat model, Widyawati et al. 1 showed that an acute single dose of S. polyanthum methanolic extract at 1 g/kg can significantly reduce blood glucose level in streptozocin-induced diabetic rats after 7 h of treatment. In another experiment that introduced a repeated dose (twice daily) administration of S. polyanthum methanolic extract at tested dose from 250, 500, and 1000 mg/kg, there were significant reductions in the fasting blood glucose levels of streptozocin-induced diabetic rats after 6 days.
14 In fact, the selective antidiabetic effect by S. polyanthum leaves only on diabetic rats is one of the noteworthy observations for this plant. There are few suggested mechanisms of antidiabetic action by S. polyanthum leaf extract. This includes (i) inhibiting alpha-glucosidase, (ii) decreasing glucose absorption, and (iii) increasing glucose uptake by muscle. Alpha-glucosidase is an important enzyme which is responsible for breaking down the large polysaccharides into glucose or sucrose. Inhibition of this enzyme will slow down the time for carbohydrate digestion and thus delays the digestion time. This will lower the rate of glucose absorption. Lelono 7 showed that methanolwater extract of S. polyanthum leaves exhibited the best inhibition of alpha-glucosidase activity as compared to both methanol and water extracts. In fact, this is further supported by a more recent report that showed the ability of methanolic extract of S. polyanthum leaves to significantly decrease the intestinal absorption of glucose and to significantly enhance the abdominal muscle tissue uptake of glucose in vitro.
14 There was also a report that examined the effect of S. polyanthum leaf extract in combination with other common antidiabetic plants (Andrographis paniculata). An extract mixture of S. polyanthum and A. paniculata with a ratio of 1:6 displayed largest decrease in blood glucose levels compared to groups treated with single extracts of either S. polyanthum or A. paniculata. 30 This has indicates for a synergistic effect between the two plants. Andrographolide has been identified as the bioactive antidiabetic compound in A. paniculata. Meanwhile, for S. polyanthum, there were two active compounds (4-hydroxy-3-methoxybenzoic acid and 4-hydroxy-3, 5-dimethoxy-benzoic acid) obtained from bioassay-guided fractionation of the methanolic-water extract of S. polyanthum leaves with inhibitory activity against alpha-glucosidase in vitro. 7 
Antihypertensive
One of the pertinent areas that is under ongoing investigations is the antihypertensive effect of this plant. A previous study demonstrated that aqueous and methanolic extracts of S. polyanthum leaves significantly lowered blood pressure of normal Wistar-Kyoto (WKY) and spontaneously hypertensive rats (SHR) when the extracts were intravenously administered. 9 In order to mimic the traditional mode of consumption, a recent study examined the effects of the two extracts when orally gavaged to conscious WKY and SHR rats. 32 The later study found that an acute administration of aqueous and methanolic leaf extract via oral route significantly lowered the blood pressure of SHR rats, but not in normal WKY. 32 In the subsequent subacute study, methanolic leaf extract at a dose of 2.50 g/kg when given once on a daily basis caused significant antihypertensive effect in SHR rats; the effect was seen as early as after 2 weeks of administration. In contrast, the antihypertensive effect for the aqueous leaf extract was observed only after 3 weeks of administration. 32 Recently, the antihypertensive research was extended into the search of its mechanism of action. Studies have shown the possibility of S. polyanthum leaf extract to cause antihypertensive effect via vasorelaxation and by inhibiting angiotensin-converting enzyme (ACE). In vitro study by Ismail and Wan Ahmad 31 demonstrated significant vasorelaxation effect by aqueous and methanolic extracts of S. polyanthum leaves on thoracic aorta rings isolated from WKY and SHR. These researches This is beneficial to provide for the associated hypokalemic condition due to dysentery. The suggested potassium intake in patients with hypokalemia dysentery is 1170 ppm.
Anticancer
Flavonoid fraction from S. polyanthum leaves was reported to be cytotoxic to mouse colon 26 adenocarcinoma cells and HB4C5 human hybridoma from BALB/c mice. 38 By using specific assays for apoptosis such as caspase 3-gene expression and annexin-flow cytometry analyses, Sulistiyani et al. 38 suggested that the effect of cell proliferation inhibition was not due to apoptosis; instead of that, the active flavonoid fraction of S. polyanthum in fact stacked the cell cycle at G 2 /M phase.
Antitumor
Ali et al. 39 had shown that the ethanolic extract of S. polyanthum leaves was able to completely suppress the expression of the early antigen of Epstein-Barr virus which was induced by a tumor promoter, the phorbol 12-myristate 13-acetate. Partial suppression by the ethanolic extract of S. polyanthum leaves was observed at low concentrations of 12.5 and 25 µg/ml, indicative of a strong antitumor-promoting activity on this plant extract.
Dental plaque inhibition
S. polyanthum leaves may have some potential usages in dentistry. 5 Avriliyanti et al. 40 had shown that aqueous decoction of S. polyanthum leaves at a concentration of 60% has the ability to decrease plaque indexes by 43.1±4.02% when the decoction was gargled by a group of patients with fixed orthodontic appliance. These patients have actually achieved an average hygiene category (31%-50%) in which the effect was comparable to chlorhexidine (42.1±4.3%), a gold standard of antimicrobial agent.
Lipase inhibitory
Several studies have shown the potential use of S. polyanthum leaves in treating and preventing obesity. 2, 41 Kato et al. 2 showed that 50% aqueous-methanolic leaf extract at 2.75 mg/ml showed 73% inhibitory activity against porcine pancreatic lipase, an enzyme which is important for fat digestion. Hydroxychavicol and another two new dimers have been identified as the active compounds responsible for the lipase inhibitory action by S. polyanthum leaves. 2 Alias et al. 41 in a recent study on 24 crude plant extracts reported that S. polyanthum leaf extract has a medium inhibitory activity of 38.20±6.50% against porcine lipase in comparison with the other 23 crude plant extracts. Nevertheless, this finding made this plant interesting to be a part of food additive in the treatment and prevention of obesity.
Acetylcholinesterase inhibitor
Acetylcholinesterase inhibitor inhibits acetylcholinesterase from cleaving the acetylcholine, thus prolonging the action of acetylcholine at the synaptic junction. Darusman et al. 24 had shown that the methanolic and the ethyl acetate extracts of S. polyanthum leaves inhibited acetylcholinesterase activity with the IC 50 values of 47.30 ± 3.54 μg/ml and 45.10 ± 8.06 μg/ml, respectively, using Ellman colorimetric assay. This activity is mainly important for the potential treatment of Alzheimer's disease, a neurodegenerative disorder which is caused by degenerating cholinergic neurons and a decrease in acetylcholine concentration.
Future recommendations
This review supports the various therapeutic potentials of S. polyanthum. However, there is necessity to extend the research in few areas: (1) to discover the active compounds responsible for these therapeutic effects, have also suggested that autonomic receptors and nitric oxide may partly be involved in causing vasorelaxation 31 and antihypertensive effects. 9 Other than vasorelaxation, inhibiting ACE, an enzyme important for the conversion of angiotensin I to angiotensin II, was one of the identified mechanisms of antihypertensive action by S. polyanthum leaf extract. 33 Muthia et al. 33 showed that ethanolic extract of S. polyanthum leaves at a concentration of 100 ppm has ACE inhibitory action of 53.37±0.95% as compared to standard antihypertensive drug captopril by 88.17±2.89%. In addition, in vitro and in vivo studies on rats have shown some significant structural improvement of kidney, an important organ for blood pressure regulation as well as on aorta. Studies have shown that the morphology of kidney and aorta of SHR was significantly ameliorated when daily treated with the methanolic extract of S. polyanthum leaves for 4 week 43 and 6 weeks, 44 almost comparable to the kidney and aorta of normal WKY rats. Other than that, contractility response to precontractile agent phenylephrine was reduced in the femoral artery of SHR when treated with methanolic extract of S. polyanthum leaves. This finding is important as it is indicative of a less hypersensitive artery. 44 
Antimicrobial
The high incidence of increased resistance against microorganisms has paved interest into searching alternative antimicrobial therapeutics, especially from plant sources. Extracts from leaves, fruits, as well as essential oil of S. polyanthum have been tested with various bacteria and fungi. Ethanolic extracts of S. polyanthum leaves and stem have antibacterial activity against Staphylococcus aureus, a Gram-positive, roundshaped bacterium. 34 Another study has reported that ethanolic extract of S. polyanthum leaves was active against Shigella dysenteriae, a Gramnegative bacillus, with minimum bactericidal concentration values ranging from 10% to 20% w/v. 35 Essential oil of S. polyanthum leaves strongly inhibited the growth of Bacillus subtilis but not Eschericia coli. 20 Ripened fruit extract of S. polyanthum showed good activity toward Salmonella typhi, a Gram-negative, rod-shaped bacterium, in relative to erythromycin as standard.
11
Besides action on bacterium, S. polyanthum have some actions on certain fungi. For instance, ethanolic extract of S. polyanthum leaves inhibited the growth of Alternaria alternate and Colletotrichum capsicii using the filter paper disc diffusion technique. 36 Extracts of S. polyanthum leaves and ripe and unripe fruits from 40, 60, and 80 µg/disc demonstrated antifungal activities, ranging from low to moderate against Trichophyton mentagrophytes, a fungus that causes dermatophytosis. 11 Good activity of S. polyanthum ripe and unripe fruit extracts (40, 60 , and 80 µg/disc) was observed against Candida albicans, but not that with S. polyanthum leaves. This may suggest the therapeutic potential of S. polyanthum ripe and unripe fruit extracts for vaginal yeast infection, skin and diaper rashes, as well diseases caused by Candida.

Antidiarrheal
Ethanolic extract of S. polyanthum leaves at 10%, 20%, and 30% has demonstrated antidiarrheal activity which was induced by castor oil. 37 The extracts at these tested concentrations significantly inhibited the transit of charcoal which was used as a marker, as compared to the negative control (carboxymethylcellulose). The activity of the highest concentration of extract which was at 30% was similar to that of reference drug, loperamide hydrochloride, at a dose of 10 ml/kg. 37 Apart from these findings, Fitri et al. 35 had shown that S. polyanthum leaves have antibacterial activity against Shigella dysenteriae, an infective agent that causes shigellosis or bacillary dysentery, an inflammation of the intestines, causing severe diarrhea with the presence of blood or mucus. Another crucial finding was that ethanolic extract of S. polyanthum leaves contains potassium at a concentration of 2054 ppm (1.03% w/w). 35 
